Abstract. Due to limited resources, organizations are constantly facing challenges. To take advantage of new opportunities and mitigate possible risks they look for new ways to collaborate with each other, sharing knowledge and competencies. Hence, coordination among partners is critical to achieve success. The segmented South African public sector is no different. Driven by the desire to ensure proper service delivery in the sector, various government bodies and service providers play different roles towards common goals.
Introduction
Various types of Virtual Communities exist. These can be defined in terms of the subjects and tasks they deal with. However, they share similar characteristics. Virtual Communities can form, disband, and re-form to meet spontaneous and emerging situations. In addition, they transcend geographic location and time constraints enabling anywhere, anytime access.
Organizations are constantly faced with a dynamic and unstable environment that requires flexible and fast responses to changing and emerging business needs [1] . These requirements for agility and geographic independence are met by the properties of Virtual Communities. In addition to knowledge exchange between members, Virtual Communities may aid in coordinating work [2] . Well coordinated work processes are critical for organizational performance as they improve efficiency and produce high quality outcomes [3] .
Characterizing sustainable coordination
In order to unpack the challenges of coordination this section firstly investigates what sustainable coordination entails. Thereafter, it delves into coordination mechanisms and their associated complexities. This section therefore sets off to identify from the literature on sustainability the properties that will characterize sustainable coordination. The characteristics identified will help in mapping and analyzing the advantages virtual communities can provide (section 3).
Sustainable Coordination
Underlying sustainability is the principle that we must meet the needs of the present without compromising the ability of future generations to meet their needs. Reflecting on the notion of sustainability, Fuch [5] and Rogers, Jalal and Boyd [6] , based on a report by Brundtland -Our common future‖ [7] , described sustainable development as a dynamic process of change consistent with future as well as present needs. In essence, sustainability is characterized by a continuous change process ensuring that current and future needs are met.
Attaining levels of sustainability requires the accumulation of core competences provided by individuals or organizations necessary to achieve a common purpose. Resource Dependence Theory stipulates that a single organization usually does not have all the necessary resources at its disposal [8] . Interdependency between organizations can lead to a network of organizations that collaborate, reorganizing themselves to adapt to situations quickly. According to Griffiths [9] , networks are relevant to sustainability because they leverage the economies of scale and scopethey grow whilst keeping the constituent units small, flexible, responsive and innovative.
Having a common purpose is important for identifying/employing the right competencies to achieve desired outcomes. In addition, it serves as a reference point for monitoring progress and resource usage. Also characterizing sustainability is ensuring autonomy in decision making while linking relevant individualized work to meet a common purpose [8] . Hence, greater organizational commitment and employee satisfaction can be generated.
However, members forming alliances or partnerships must be willing to communicate to coordinate activities to achieve outcomes. Since a partnership means depending on each other to make decisions that will benefit all participating members a high degree of trust is required [10] . This usually entails sharing critical information between partners to achieve desired outcomes.
Furthermore, sustainability requires that limited resources are well utilized, hence the need to ensure that units of work are performed in line with a common goal. According to Jayatilaka [11] a meaningful and sustained development requires the concentrated efforts of a number of organizations managed effectively by skilled personnel. Hence, in line with Fuch, [5] projecting the need for governance. Any process in an organization needs an owner [12] ; the coordination process should not be different.
While having autonomy allows freedom to act in accordance to specialized expertise, a governance framework ensuring alignment of work done to actual goal is critical. Hence, a balance between administrative control and autonomic decision making needs to be established to ensure success of an overall work process.
Drawing on the preceding discussion, Table 1 provides a summary of the properties described as characterizing sustainable coordination. We refer to the term "dynamic" in the table to represent adaptability, flexibility, agility, innovation and continuity properties mentioned in the discussion. Gettel [3] ; Fuch [5] ; Brunland, [7] In order to understand the complexities associated with coordination, the next section discusses the coordination mechanisms that can be used to manage interdependencies between activities/actors.
Coordination Mechanisms
Working together implies managing interdependencies among participants toward some common end [4] . Different types of interdependences and mechanisms to manage the dependencies have been identified in literature [13, 14] . Figure 1 shows coordination mechanisms to comprise two aspects: structure and process. The coordination structure provides the necessary connection to execute the process. The coordination process in a way builds the structure by facilitating communication and configuring decision making patterns. In addition, it complements modular-based structures by, for example optimally prioritizing or rearranging modules. Hence, the relationship between the mechanisms is reciprocal as they usually co-exist in an organizational setting.
Decision making, communication pattern [15] and modularization [16] constitute the three elements of coordination mechanism's structure. Modularization separates and groups system components in a variety of ways allowing much greater flexibility in end configurations [17] . Resources and capabilities need to be coordinated in adaptive ways to lead to a desired outcome, hence fostering a sustainable action of coordination. For example, a project can be divided to small manageable teams willing to collaborate to achieve a common outcome. There are a variety of coordination process mechanisms; however, they are classified in three major groups: mechanistic coordination, organic coordination and cognitive coordination. Yet, dependencies are very domain-specific, and the mechanisms to manage them must therefore be considered in a specific context as well.
In essence, there is no single blueprint or model for achieving coordination that will be adequate for all problem contexts. More likely, the coordination mechanisms or combination thereof will have to fit the type of the problem, work within the constraints and opportunities offered by the existing organizational landscape/capacity, take local political and social, economic and cultural context into consideration and adapt and innovate within space. As shown in figure 1 , new dependencies emerge through modularization, and a -shopping list‖ of coordination mechanisms can be selected from the catalog of controls (structure and process) to fit work context. At this level interdependent tasks are expanded, and then corresponding coordination mechanisms are inserted.
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In order to help us attain a position of sustainable coordination the next section investigates the possible promise that the properties of virtual communities may provide.
Virtual Communities
Sustainable coordination does not happen by itself, so was the argument of this paper thus far. The previous section unpacked -sustainable coordination‖ and characterized it through enumerating specific requirements. This section sets out to argue that the properties exhibited by Virtual Communities promise to meet those requirements. Virtual Communities can be described as self-organizing socio-technical systems as they exhibit both technological and social aspects [18] . They are strategic in that individuals through cooperative behaviour can be organized and focused towards actions to accomplish goals. In essence, they exhibit dynamic properties such as flexibility, adaptability, scalability and robustness. Fuch [18] describes Virtual Communities as dynamic systems based on ICT enabling communication that are regularized and structured by general rules of interaction, shared interest and general topics of interaction. Through continuous ICT-mediated communication feelings of togetherness and belonging, shared identity and common values can emerge. As such, Virtual Communities are dialectical systems in which the technological networks and social networks are interconnected and complement each other in a self-referential loop; they are self-organizing. As such, when establishing a Virtual Community, both the technological and social aspects (people and relationships) must be examined as they shape each other.
For example, while a virtual environment can provide interaction capability (e.g. email) the sophistication level of the interaction need (e.g. real time interaction via video conferencing) may arise with time, which can be supported by technology.
Virtual communities for sustainable coordination
Virtual communities promise sustainability as they exhibit dynamic properties. They recognize that organizations will come together (form virtual teams), disband, and reform to solve or address important issues. Hence, they can form adaptive structures to suite any given context as need arises. For example, the Open Source Network community depends on volunteers across the globe for software creation and development. Virtual teams can transcend time and space boundaries and reduce costs by effectively using ICT [19] . In addition, they gather information, diffuse knowledge that provides the potential for innovation and enable rapid and effective response (e.g. Dell computers' reliance on business partners to fulfill major parts of their supply chains). Furthermore, sustainable coordination as mentioned requires a -common purpose‖. By definition the formation of Virtual Communities depends on the members having a common purpose. For example, International Open Source Network (IOSN) is focused on promoting the strategic use of free/open source software solutions for sustainable human development.
The question -how do these members know about each other‖ begs. The motivation to participate in a community can be intrinsic or extrinsic [20] . These motivators are the drivers capable of evoking specific outcome behaviour. Common interests can lead to relationship building in both face-to-face and virtual communities. As such, having a common purpose provides a reason to participate and interact comfortably in a virtual community. Virtual communities can be formed around an infinite number of shared interests. Participants can be drawn together when they share projects (research or work) or through referrals or contracts for a common purpose. However, communication is needed to coordinate actions.
Communication is at the centre of a community to achieve a common purpose [21] . As noted in section 2.2, communication is important to attain sustainable coordination. Virtual communities provide interactive meeting places where people can add value to work-related practices thus, communication is attained. Communication is defined by the interactions among participants supported through ICT. Virtual communities enable concurrent conversation streams and can allow other electronic information to be integrated into an interaction.
Another essential for sustainable coordination is trust. Communication is an important trust building mechanism. Virtual Communities provide an interactive environment that facilitates trust building. Increased trust and commitment among partners can facilitate the processes of knowledge sharing, participative decision making and conflict resolution, which will further enhance trust and commitment of the participants and ultimately yields better joint performance [22] . According to De Moor and Weigand [21] trustworthiness grows out of iterative processes of interaction, observation, analysis and judgement.
Virtual communities consist of a network of competencies pulled together to achieve an outcome, hence, participants remain autonomous and independent [2] . Virtual communities promise autonomy as they allow people to work together independently and communicate via the internet. Members maintain the responsibility for decision making and control of information concerning their competencies in a virtual community.
Based on the characteristics exhibited by Virtual communities we argue that they can support sustainable coordination. However, they must be governed properly. Virtual communities as socio-technical entities need control and steering to maintain the common interest of the community [23] . Although virtual communities support decentralized and autonomic decision making, there is a need to monitor structures, control communication and information flow among members in accordance to the communities operation principles. To define rules and coordinate actions of a community different governance models exist. This is discussed in more detail in the next section.
Virtual communities for facilitating coordination processes
Virtual communities can facilitate the coordination of work processes. According to the theory of relational coordination, coordination that occurs through frequent, high quality communication supported by relationships of shared goals, shared knowledge and mutual respect enables organizations to better achieve their desired outcomes. As shown by Fuch [18] , the self-organizing nature of Virtual Communities promises to support relationship building. With advancement in technology, there exist applications that can supplement the face to face interaction (e.g. Skype) to further strengthen relationships.
The underlying ICT infrastructure which hosts the community supports frequent and quality interactions for mutual adjustment especially in situation of uncertainty.
Also, structure-based mechanisms can be enabled as communication and decision making pattern can be reconfigured immediately to suite context (e.g multi-user virtual games). Therefore, Virtual Communities facilitate information exchange, thus communication takes place and quality decisions can be made. With support from a coordination process repository, coordination process mechanisms can be dynamically assigned to any given business process or workflow.
Virtual teams can be assigned to coordinate activities based on a business process or workflow that possibly spans across geographical boundaries. Coordination roles or referrals in Virtual Communities can serve as structural components to positively influence trust formation in the community [23] . According to Davidow and Malone [24] coordination and control of information are critical success factors for virtual communities.
However, since the traditional mechanisms of control, management, and steering are hardly applicable in Virtual Communities, different modes of governance in the virtual environment have emerged. The appropriateness or choice of governance structure or a combination thereof will depend on the context of a community's existence. According to Ahuja and Carley [25] , although virtual communities may be non-hierarchical and decentralized from an authority standpoint they may still be hierarchical and somewhat centralized from a communication standpoint.
In a continuum of two extreme modes of centralized and decentralized governance structures as shown in figure 2 four basic modes of governance can be identified [26] . Although Virtual communities promote autonomous decision making and encourages independent actions through modularization excessive decentralization has a strong potential to create inefficiencies, such as duplication of effort and resource wastage. To help avoid this, the management trend has shifted towards a governance structure that enables the best attributes of centralization and decentralization to be applied based on the needs of context [27] . Hence, it should not be assumed that non-hierarchical/decentralized communication structures are necessarily more effective than hierarchical/centralized structures. Rather, communication structure should be based on context characteristics.
Furthermore, the choice of a virtual community type can influence the governance structure. Figure 3 depicts a typology of virtual communities utilizing two main categories: Member-initiated and Organization-sponsored.
In order to enable optimal organization and management of functions and contents of virtual communities, the community type must be identified and defined [28, 29] .
Also, a hybrid model can be adopted. However, to select a suitable model that will cater for the need of the community it is critical to characterize the domain or need context. In effort to identify a suitable model, the next section looks at the South African public sector to define the context of existence. 
The South African Situation Analysis
The South African spheres of government are distinct, but interdependent as they collectively work toward common governmental goals. However, the size of the public sector, the number of role players, not to mention shortage of skilled personnel, affects the coordination of developmental activities. Hence, greater organization and coordination efforts are required. Each entity in the public sector contributes in its unique way to the success of the government. As such, each entity has specific needs. However, these entities also have several commonalities. Thus, well-coordinated programmes need to recognize the uniqueness of each entity, while exploring economies of scale for the commonalities. In order to understand the coordination challenges and requirements this section looks to provide an analysis of the South public sector situation with specifics in terms of the capacity building initiatives. It begins by looking at the South African public sector as-is in the next section.
The case status quo
In effort to meet the challenge of cooperative government in the South African public sector, intergovernmental forums at national and provincial level dealing with issues of alignment, integration and coherence were developed. For instance, the Integrated Developing Planning (IDP), an intergovernmental planning instrument for the whole of government calls for dialogue between spheres. Thus, national priorities are influenced and shaped by the articulation by communities of their needs through the IDP process [30] . For instance, the need for training is guided by the integrated development plan (IDP). Hence, the need for cooperation as stipulated in the constitution across spheres. As mentioned in section 2.1, no one single actor has all the resources (knowledge/information and competence) required to solve all problems. Thus, there is wide acceptance that a decentralized set of formal and informal agreements among diverse groups and organizations in the form of networks/partnerships hold the most promising institutional prospects to achieve sustainable development [31] . This form of interdependence is prominent in the South African public service as evident in the creation of agencies to carry out specific governmental tasks. For example there are numerous role players (internal/ external) involved in a variety of capacity building efforts in terms of training in the public service [30] . The development of interdependent relationships based on trust, loyalty and reciprocity enables collaborative activity to be developed and maintained.
However, as mentioned by Peter [32] one of the major problems facing contemporary governments is a lack of coordination and coherence across government departments or programs. This results in increased costs and reduced efficiency in the delivery of services to citizens. For instance, several training interventions in the South African public service are being made in all three spheres of government: national, provincial and local by numerous role players. However, these intervention programmes frequently illustrated misalignment with competency requirements and inappropriate content, duplication and fragmentation of efforts. In addition, there are conflicting schedules and an over-extension of staff who require the intervention. To help overcome these problems we discuss in the next section how the separation of coordination processes from work processes with Virtual Communities as the mediating artifact, can assist in meeting the coordination needs of the South African public sector.
The separation of coordination processes from work processes
Considering the size and dynamic nature of the South African public service, the number of role players and communication pathways, we propose the separation of the coordination processes from the actual work processes to focus on the management of dependencies. This approach releases individuals who form nodes in the workflow from the task and worries of coordination to focus on core capabilities to provide the specialized services required in the workflow or business process. For instance, the task of consolidating and aligning training needs, scheduling, notifying and synchronizing appropriate stakeholders and monitoring should be handled as a primary task, not be imposed on employees as an extra background task.
Looking at the complexities involved in the coordination of the numerous programs/stakeholders in the South African public sector there is a need for a dedicated body to handle coordination activities hence, improve efficiency and performance. The institution should not necessarily be physical but virtual. Since work processes can span across organizational boundaries and may require high levels of flexibility we propose using virtual communities as the coordination artifact.
Virtual Communities, as mentioned in section 3.1, can serve as mechanism for sustainable coordination because the organizational model is fluid and flexible. They can provide access to skills/competencies and connect geographically dispersed members and resources.
Our proposed Virtual Community is aimed at providing a support service of coordinating work processes among stakeholders responsible for service delivery in the South African public service. The community is intended to coordinate a group of stakeholders with varying competencies, both internal (government bodies) and external partners (required competencies) pulled together to deliver value.
The Virtual Community will serve as an intermediate between partners without any self-interest. Its only objective is to improve the effectiveness of that particular community by quickly identifying the opportunities. For instance, from a holistic view of training activities, duplication and conflicts can be detected and resolved. Furthermore, groupings of training activities can help achieve economies of scale and scope.
Virtual Communities as self-organizing can maintain relationship with stakeholders, thus allowing the quick assignment of tasks to physical organizations based on the available information of stakeholder capabilities. All entities with potential to complete any component process can be identified. Therefore, the combination of processes to be performed, geographic location and potential prior experiences with different providers can be matched based on a given workflow. For instance, performance of training providers can be tracked and recorded for future decision making on subsequent training required.
Virtual Communities can provide tracking and aid assessment capability, hence increase service provision satisfaction. However, there must be appropriate feedback from cooperating agencies to the Coordinating Virtual community indicating process status to effectively manage an entire process. Thus, notification to relevant members can be established and if necessary allocate work to another when problems occur.
However, the type of services to be provided or the needs will determine the nature or type of community to be formed (e.g. for mentorship programmes or share experiences on training provided). As such questions about community types and appropriateness arise. The next section looks to answer the question on the type of community we deem appropriate for our case context.
The Virtual Community formation
In forming a Virtual Community to attain sustainable coordination, considering the different types of existing communities as illustrated in section 3.2, we lean towards organization-sponsored communities. As primary stakeholders in the public service, the government should drive the process. As mandated by the constitution they have the primary objective of delivering service to the public through well coordinated collaborative means. The motivation here should be intrinsic since a higher commitment should be expected.
While commercial entities' participation in a community will probably be short lived (level of commitment), most often based on the duration of a project, government agencies as core members will be charged with the continual service provision. We recognise that in this case, the concern is not about sustaining the organization in terms of longevity, but rather recognising that in the search for sustainability there will be need for limited term or temporary projects. Hence, organizations will come together to solve the issues and disband once they have been addressed. Government agencies are required to look for opportunities to collaborate leveraging the economy of scale and scope. As such, government based agencies are in a position to serve as the member organization that can define the rules of the community and coordinate the actions of members respectively. For example, the Department of Provincial and Local Government (DPLG) a key role player with the responsibility of strengthening capacity to coordinate capacity building and service delivery can take the lead. However, the question on how to control or govern the behavior of members arises. The next section attempts to address the question.
The Virtual Community Governance
Overall, the complexity and nature of the public service can give rise to, conceptually, one large community consisting of all participants and composed of many smaller communities or sub-communities for different kinds of needs or context. Due to trust and control issues that might arise the role of -community coordinator‖ can be fulfilled by a group of individuals selected from different participating governmental agencies anchored by the process owner to form a central broker. For instance, when a certain business process is in action, a team to oversee the process can be generated dynamically. For example, dynamically generating teams based on classification of training types (e.g. training area, mentorship) or duration (short-term or long-term). As such representatives of contracted external bodies can be members until the project is completed. By establishing groups within the community that represent all the participants' interest, cooperative behaviours are likely to be induced and prevail. A neutral broker institution (possesses knowledge of the business process) can support the partners with coordination, without establishing any hierarchy.
A hybrid governance model that maintains both centralized and decentralized modes of coordination is desirable. While peer-to-peer communications might be very efficient in a situation where a project affects few individuals only; in a large community inefficiencies and duplications can be introduced. Hence, it is essential to form strategic partnerships, organize network activities and identify new collaboration opportunities to improve overall effectiveness. By increasing community coordination efficiency in an overall work process can be improved.
Conclusion
It has been established that there is a need for a mechanism that can aid in the achievement of a sustainable coordination of developmental activities within the South African public service. We propose that one strategic approach to attaining such a goal is through the separation of coordination processes from work processes supported by Virtual Community as the mediating artifact. Virtual Communities can unify the intent of organization(s) and focus members towards processes designed to accomplish a desired outcome. We maintain that because Virtual Communities provide an interactive environment that transcends location and time, provide flexibility and innovation, they can support suitable coordination. Rapid decisionmaking pertaining to tasks in a geographically distributed environment is possible. Separating coordination from actual physical work processes helps in avoiding duplication of effort and allows for reuse of knowledge gained by the coordinating team. The community can evolve through learning, and relationships strengthened through sharing, hence it is self-organizing.
Inspired by ICT, a virtual community provides a lot of advantages. However, understanding the technology is not enough, social aspects (people and relationships) need to be examined to achieve success. We suggest the use of a community coordinator (teams) to enhance relationships and trust in the community. Furthermore, established teams should be anchored by a coordination process owner, due to their knowledge and understanding of the domain. The selection of a governance structure depends on the context of the activity performed and can evolve as the context change. Thus Virtual Communities are capable of solving problems through varied adaptive partnership or structure reorganization. Hence, we believe Virtual Communities can serve as ideal mechanisms for coordinating work processes.
However, Communities typically make unstructured decisions under condition of uncertainty. Therefore an integrated knowledge management system that spans geographical boundaries is desirable. Such an infrastructure will enable and facilitate knowledge flows among participating organizations. Needed knowledge can then get to the relevant participants on a timely basis in a suitable and affordable manner to accomplish their common goal.
